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Abstract
Sixteen shorthorn cows from Xiazhuang farm were admitted to the Veterinary Teach-
ing Hospital at the College of Animal Science and Veterinary Medicine, Shandong 
Agricultural University for evaluation of poor appetite, listlessness, fever, tachy-
cardia, tachypnea, lethargy, positive jugular venous pulse and anemia. Blood smear 
examination and polymerase chain reaction analysis in these cows revealed an 
infection with Mycoplasma wenyonii. The subjects were divided into two groups: 
control group (three cows) treated with intramuscular injection with imidocarb 
dipropionate (3 mg/kg/day for 2 days) and the experimental group (13 cows), treated 
with injection-acupuncture (Imidocarb Dipropionate, 1 mg/kg, once every 3 days 
for 6 days) at BL17, BL18, BL20, BL25, ST36, SP06 and CV04. At day 15, negative 
results were found using blood smear examination in all control and experimental 
groups.
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Mycoplasma wenyonii (M. wenyonii, formerly 
Eperythrozoon wenyonii) is a wall-less hemotrophic 
prokaryote formerly classified as a rickettsia, but 
recently reclassified with the genus Mycoplasma on 
the basis of 16S rRNA analysis [1−3]. M. wenyonii is an 
epicellular hemoparasite that attaches to red blood 
cells (RBC) and causes RBC deformity and damage, 
but may also be found in plasma unattached eryth-
rocytes [4]. Scanning electron microscopic analysis of 
M. wenyonii infected blood shows deformed eryth-
rocytes with invaginations and the presence of ei-
ther rod or coccoid shaped organisms embedded in 
the membrane of erythrocytes [3]. The resulting dis-
ease, traditionally called bovine eperythrozoonosis, 
has been reported and is considered a problem in 
feeder cows, where it manifests as a parasitemia 
and anemia with infected cattle rarely dying, but on 
occasions showing acute clinical signs [5]. Swollen 
teats, edema of the distal portion of the hind limbs, 
transient fever, prefatorily lymphadenopathy, a rough 
coat, dramatically decreased milk production and 
subsequent infertility and weight loss have all been 
reported [5]. In addition, scrotal and hind limb edema, 
tachycardia, pyrexia and infertility were reported 
in a Charolais bull in the United States that was 
chronically infected with M. wenyonii [6]. Adverse 
environmental conditions, nutritional mismanage-
ment and co-infections with other microbes have 
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been suggested as important factors predisposing to 
the development of clinical cow eperythrozoonosis.
In general, doxycycline, terramycin, acromycin, 
aureomycin, kanamycin and gentamicin were used 
to treat the infection of Eperythrozoon. Imidocarb 
dipropionate (N,N-bis[3-(4,5-dihydro-1 H-imidazol-
2-yl)phenylurea]) is a carbanilide derivative that has 
been used for more than 20 years for the treatment 
of certain protozoal diseases, including babesiosis 
and anaplasmosis, in cattle, horses, sheep and dogs. 
Hung [7] reported that the first injection of imido-
carb dipropionate subcutaneously with two doses 
of 4 mg/kg (24 hours apart) could rapidly reduce 
the number of Eperythrozoon ovis (E. ovis) para-
sitemias in non-splenectomized Cheviot and Soay 
sheep experimentally infected with E. ovis and that 
E. ovis organisms were not demonstrable at 48 hours 
after the first treatment.
Acupuncture therapy, laser-acupuncture therapy 
[8] and moxibustion therapy [9] are well known in 
veterinary clinical practice. These methods showed 
excellent therapeutic effects in various animal dis-
eases [10]. Injection-acupuncture has also been 
studied for treating dairy cattle with reproductive 
disorders [11], cows with foot rot [12] and horses 
with lameness and back pain [13]. Physicians could 
also use injection-acupuncture to inject medications 
or for vaccination in order to derive the added 
benefit of acupuncture point stimulation [9,14,15]. 
Injection-acupuncture may also be used for hemo-
puncture or injecting autologous blood [16], and for 
injecting bee venom (apipuncture). This last tech-
nique has produced favorable outcomes for canine 
coxofemoral osteoarthritis [15], decreased milk pro-
duction in postpartum sows [17] and diarrhea in 
pre-weaned piglets [18]. Here, we report a favorable 
therapeutic effect of injection-acupuncture with 
imidocarb dipropionate in M. wenyonii infection in 
16 cows.
Sixteen shorthorn cows from Xiazhuang Farm (216 
shorthorn cows were raised in this farm) with recur-
rent pyrexia, poor appetite and listlessness, were 
referred to the Veterinary Teaching Hospital (VTH) 
at the College of Animal Science and Veterinary 
Medicine, Shandong Agricultural University. Before 
referral to the VTH, the cows were treated intra-
muscularly at a local veterinary clinic with penicillin 
(3 mg/kg, Lukang Co., China, once a day for 3 days), 
cephalosporin (3 mg/kg, Lukang Co., China, once a 
day for 3 days), ofloxacin (0.15 mL/kg, Yuhan Co., 
China, once a day for 1 day), terramycin (0.1 mL/kg, 
Yuhan Co., China, once a day for 2 days) in turn.
On physical examination at the VTH, the cows 
showed fever (40.5 ± 0.3ºC), tachycardia (90 ± 12 
beats/min; reference range: 60 to 70 beats/min), 
tachypnea (45 ± 3 breaths/min; reference range: 10 
to 30 breaths/min), lethargy, positive jugular venous 
pulse and anemia. Initial diagnostic tests included 
a complete analysis of blood count (CBC) and serum 
biochemistry. Blood was collected from the left jug-
ular vein for aerobic and anaerobic bacterial cultures 
but no bacteria were found. The most significant 
laboratory test results were appreciable metabolic 
acidosis (total CO2, 21.3 ± 1.2 mmol/L; reference 
range: 24 to 34 mmol/L), marked hypoglycemia 
(glucose, 1.28 ± 0.3 mmol/L; reference range: 2.1 to 
3.9 mmol/L; Table 2). Hematological abnormalities 
included mild non-regenerative anemia (RBC count, 
3.51 ± 0.93 × 1012/L; reference range: 5.0 to 10.0 × 
1012/L; and hemoglobin, 65.0 ± 9.7 g/L; reference 
range: 80.0 to 150.0 g/L; Table 1). A small drop of 
anti-coagulated blood was placed at one end of a 
very clean glass slide and the edge of a second slide 
was drawn across the drop at an angle so that cap-
illary action spread the drop along the edge. The 
second slide was then pushed in one smooth motion 
to the opposite end of the first slide, spreading the 
drop across the slide to make the smear. After dry-
ing in air, this blood smear was scanned under light 
microscope using 400× magnification. Many extra-
cellular parasites, consistent with M. wenyonii, were 
observed both on the surface of erythrocytes and 
in the plasma. The organisms were small, basophilic, 
coccus- and ring-shaped and affected nearly 90% 
of the erythrocytes (Figure 1).
Light microscopy indicated that the epierythro-
cytic organisms in peripheral blood were morpho-
logically consistent with M. wenyonii. To confirm 
that the organisms were M. wenyonii, PCR was used 
to test for the presence of the 16S rRNA gene of 
M. wenyonii. The PCR method used to amplify the 
341 bp fragment of the 16S rRNA gene of M. wenyonii 
Table 1 Hematology values from cows with M. wenyonii 
infection
Items Result 
Reference 
  interval*
RBC count (× 1012/L) 3.51 ± 0.93 5.0−10.0
Hgb (g/L) 65 ± 13 80−150
PCV (L/L) 0.20 ± 0.07 0.24−0.46
MCV (fl) 44.1 ± 4.1 37−51
MCH (pg) 14.4 ± 2.1 13−18
MCHC (g/L) 327 ± 25 330−370
WBC count (× 109/L) 13.72 ± 1.6 4.0−12.0
Neutrophils (× 109/L) 0.5 ± 0.1 0.6−4.0
Lymphocytes (× 109/L) 1.3 ± 0.2 2.5−7.5
Monocytes (× 109/L) 1.44 ± 0.2 0.03−0.8
Platelets (× 109/L) 145 ± 24 200−730
RBC = red blood cell; Hgb = hemoglobin; PCV = packed cell 
volume; MCV = mean corpuscular volume; MCH = mean cell 
hemoglobin; MCHC = mean cell hemoglobin concentration; 
WBC = white blood cell. *Reference range from Meyer and 
Harvey [34].
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has been described by Zhang et al [19]. The DNA was 
extracted from 200 μL whole blood following the 
manufacturer’s protocol. Standard amplification re-
actions were carried out in a thermal cycler, using 
the following primer set: forward: 5-AGAGTTTGATC-
CTGGCTCAG3 and reverse: 5-TCAGACTTTCGTC-
CATTGTG3. The thermal profiles consisted of an 
initial denaturation step of 5 minutes at 94ºC, fol-
lowed by 36 cycles of 1 minute at 94ºC, 45 seconds at 
55.4ºC and 45 seconds at 72ºC, with a final extension 
for 7 minutes at 72ºC, followed by cooling at 4ºC 
until analysis. The predicted 341 bp products were 
separated by electrophoresis in a 1.2% agarose gel 
containing 5 μg/mL ethidium bromide. The gels were 
photographed under ultraviolet light with an Alpha 
Imager 2200 (Alpha Innotech) imaging system.
Routine positive and negative controls were in-
cluded in the assay procedure. PCR analysis of peri-
pheral blood from cows was positive (Figure 2).
Imidocarb dipropionate (1 mg/kg; Animal Med-
icine Research Institute of Nongmu University, Jilin, 
China) was diluted with 6.5 mL physiological saline. 
Injection-acupuncture was performed in the 13 
cows in accordance with the following: after anti-
sepsis cow’s skin was pierced to the depth of 1 cm 
with a number 7 needle according to the injection 
location of every acupoint. 0.5 mL of the imidocarb 
dipropionate dilution was slowly injected into each 
of the following seven acupoints: BL17, BL18, 
BL20, BL25, ST36, CV04 and SP06 (Table 3), twice 
a week, for two sessions. Acupoints BL17, BL18, 
BL20, BL25, ST36 and SP06 were treated bilater-
ally (total 12 points). At session 2, the appetite of the 
cows was much better than at session 1 and the client 
expressed contentment with the improvement of 
the clinical signs. To demonstrate the efficacy of 
injection-acupuncture with imidocarb dipropionate, 
3 cows infected M. wenyonii as the control group 
were treated intramuscularly with imidocarb dipropi-
onate (3 mg/kg).The cows were injected again after 
24 hours by using the same dose.
After 8 days, 10 cows were discharged as clinically 
normal; 15 days after treatment, all cows treated 
by injection-acupuncture with imidocarb dipropio-
nate had been discharged as clinically normal and 
blood smear examination gave negative results. The 
efficacy of injection-acupuncture was nearly the 
same as the control group.
M. wenyonii, first reported by Adler in 1934 [20], 
is a member of a newly defined group of mycoplasmas 
Table 2 Serum chemistry values from a cow with 
M. wenyonii infection
Items Result 
Reference 
  interval*
ALT (U/L) 29 ± 4 17−37
AST(U/L) 128 ± 12 48−100
Bilirubin (μmol/L) 5.10 ± 0.2 1.7−5.10
Total protein (g/L) 66.9 ± 5.6 59−77
ALB (g/L) 26.4 ± 5.7 27−43
GLOB (g/L) 40.5 ± 0.4 25−41
GGT (U/L) 34 ± 12 20−48
CK(U/L) 70 ± 40 44−228
Urea nitrogen (mmol/L) 3.20 ± 1.3 3.6−9.3
Creatinine (μmol/L) 35 ± 13 62−97
Potassium (mmol/L) 4.71 ± 0.4 4.0−5.3
Sodium (mmol/L) 137 ± 15 136−144
Chloride (mmol/L) 104 ± 17 94−104
Total CO2 (mmol/L) 21.3 ± 1.2 24−34
Calcium (mmol/L) 1.87 ± 0.7 1.98−2.5
Phosphorus (mmol/L) 1.87 ± 0.3 1.5−2.9
Magnesium (mmol/L) 1.15 ± 0.1 0.7−1.1
Glucose (mmol/L) 1.28 ± 0.3 2.1−3.9
ALT = alanine aminotransferase, AST = aspartate aminotrans-
ferase; ALB = albumin; GLOB = globulin; GGT = γ-glutamyl 
transferase; CK = creatinine kinase. *Reference range from 
Meyer and Harvey [34].
341 bp
Figure 1 Light microscopic examination of blood smears 
from shorthorn cows. Numerous extracellular parasites, 
consistent with M. wenyonii, were observed both on the 
surface of erythrocytes and in the plasma space (arrows). 
The organisms were small, basophilic, coccus-shaped and 
ring-shaped, and affected nearly 100% of the erythrocytes.
Figure 2 PCR based detection of M. wenyonii 16S rRNA in 
shorthorn cows. The amplified 341 bp product, from the 
positive sample control (line 1) and positive test samples 
(lines 2−4) were subjected to electrophoresis in 1.2%-
agarose gel and stained with ethidium bromide. Marker 
2000 (M) and a negative control free of DNA template 
(line 5) were run in parallel.
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that parasitize the RBCs of animals and humans. 
However, until now, there are few reports on the 
treatment of this disease in cattle.
Here, we report that cows diagnosed with M. 
wenyonii infection responded favorably to injection-
acupuncture with imidocarb dipropionate. Injection-
acupuncture produces better therapeutic effects on 
various diseases than those of conventional treat-
ment methods, such as subcutaneous or intramus-
cular injection with the same drugs [11,21−25].
Injection-acupuncture is the injection of saline or 
distilled water into acupoints. The goal is to provide 
a prolonged mechanical stimulus in the acupoint. 
Other substances may also be used for this purpose 
like glucose and vitamins [26]. Autologous blood 
(hemopuncture) and bee venom (apipuncture) are 
injected mainly for anti-inflammatory purposes [11,
21,23−25]. Recently, pharmacopuncture, i.e., injec-
tion of subclinical doses of drugs in acupoints, has 
been adopted with successful results. Chinese au-
thors claimed that this technique enhances the me-
chanical stimulus period and produces similar effects 
as conventional doses [27−29]. Pharmacopuncture 
has been a useful tool in veterinary practice. In large 
animals, it reduces undesirable drug side effects, 
residues in animal consumption products and treat-
ment costs [30]. A subclinical dose of somatotropin 
(50 mg) injected in the Bai Hui (GV20) acupoint in 
adult cows was equally effective in increasing the 
weight gain of their lactating calves aged 30−40 
days as the conventional dose (500 mg) injected 
intramuscularly [30]. Injection-acupuncture stimu-
lates the acupoints before the injected drugs are 
absorbed and the absorbed drugs can play a phar-
macological role [31]. Kim et al [31] reported that 
injection-acupuncture with ketamine at GV05 and 
the lumbosacral space prolonged the duration of 
anesthesia when compared with intramuscular injec-
tion of ketamine alone.
Also, since 2000, our VTH has used imidocarb 
dipropionate to treat many swine infected with Myco-
plasma suis with a cure rate of circa 85%. Compared 
with other medicines such as doxycycline, terramycin, 
acheomycin, aureomycin and diminazene, imidocarb 
Table 3 The acupoint, location and clinical use in the present study
Code Name Acupoint location Clinical uses
BL17 Geshu Lateral to the caudal border of the Chronic hemorrhagic diseases, 
 (Diaphragm Shu) spinous process of the seventh thoracic blood dyscrasia
  vertebra, along the longitudinal line of
  the costal tubercles
BL18 Ganshu Lateral to the caudal border of the Liver and gallbladder problems
 (Liver Shu) spinous process of the tenth thoracic 
  vertebra, along the longitudinal line of 
  the costal tubercles
BL20 Pishu Lateral to the caudal border of the Pancreatic disorders, pancreatitis, 
 (Spleen Shu) spinous, process of the twelfth thoracic vomiting, anemia, digestive
  vertebra, along the longitudinal line disorders
  of the costal tubercles
BL25 Dachangshu Lateral to the caudal border of the Gastrointestinal disorders:
 (Large Intestine spinous process of the fifth lumbar constipation, diarrhea, chronic
 Shu) vertebra, along the longitudinal line of colitis
  the thoracic costal tubercles
ST36 Zusanli About one finger-width lateral to the Gastrointestinal disorders, general
 (Foot Three Li) tibial crest, in the lateral part of the tonification point for any weak
  cranial tibial muscle condition and endocrine and 
   metabolic diseases
SP06 Sanyinjiao On the medial aspect of the hindlimb,  Gastrointestinal disorders, general
 (Three Yins caudal to the tibial bone, three sixteenths tonification especially for geriatrics,
 Crossing) the distance from the medial malleolus fatigue, weakness; important point
  of the tibia to the stifle joint, or 3 cun for allergic and immune-mediated
  proximal to the medial malleolus disorders, endocrine disorders; also in
   liver, kidney, and pancreatic disorders
CV04 Guanyuan On the ventral midline of the abdomen,  Urogenital disorders, urine retention, 
 (Gate of Origin— midway between the umbilicus and the incontinence, enuresis
 Uterus) pubic tubercle
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dipropionate has many advantages. These include 
reliable curative effect, lower recurrence rate, easy 
absorption, mild local response and low toxicity 
and side effects in treating swine infected with 
M. suis. But due to high costs, imidocarb dipropionate 
is seldom used to treat M. wenyonii infection in 
cows. The dose of imidocarb dipropionate usually 
recommended for treating M. wenyonii-infected cows 
is 3−5 mg/kg. However, using injection-acupuncture, 
a dose of only 1 mg/kg produced a favorable thera-
peutic effect in our cases.
The acupoints we selected in our present study 
have a number of significant functions. BL17 is 
the influential point of blood, so it can be used to 
treat various blood disorders such as chronic hemor-
rhagic diseases, blood dyscrasia and anemia. BL18 
is used to treat lassitude due to dysfunction of the 
stomach, liver and spleen, suggesting that acupunc-
ture at this point may strengthen the function of 
the liver in cows. BL20 is one of the places where 
the spleen Qi transfers and can be used to rein-
force the spleen Yang, benefit Ying-nutrient blood, 
support the resource of Qi and blood production, 
remove water and dampness, and assist transpor-
tation and transformation [32], so it can be used 
to treat pancreatic disorders, pancreatitis, vomit-
ing and anemia. BL25, ST36 and SP06 are the points 
for the treatment of gastrointestinal disorders such 
as constipation, diarrhea, chronic colitis and nau-
sea and vomiting, suggesting that acupuncture at 
these three points may stimulate functional gas-
trointestinal motility in cows. Acupuncture at ST36 
stimulates the parasympathetic pathway and ac-
celerates colonic transit in rats [33]. Because clini-
cal signs of cows infected with M. wenyonii are 
fever, lethargy, anorexia, gastrointestinal atony, 
anemia, icterus, tachy cardia, tachypnea, weight 
loss, decreased milk production, all the above acu-
points could be used to treat them.
In conclusion, 16 shorthorn cows from Xiazhuang 
Farm were found to be infected with M. wenyonii 
using blood smear examination and PCR analysis. 
Injection-acupuncture with imidocarb dipropionate 
(1 mg/kg, once every 3 days for 6 days) was used at 
BL17, BL18, BL20, BL25, ST36, SP06 and CV04 to 
treat 13 cows. At day 15, all cows treated by injec-
tion-acupuncture with imidocarb dipropionate had 
been discharged as clinically normal and blood 
smear examination gave negative results.
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